H+-coupled pantothenate transport in the intracellular malaria parasite.
Pantothenate, the precursor of coenzyme A, is an essential nutrient for the intraerythrocytic stage of the malaria parasite Plasmodium falciparum. Pantothenate enters the malaria-infected erythrocyte via new permeation pathways induced by the parasite in the host cell membrane (Saliba, K. J., Horner, H. A., and Kirk, K. (1998) J. Biol. Chem. 273, 10190-10195). We show here that pantothenate is taken up by the intracellular parasite via a novel H(+)-coupled transporter, quite different from the Na(+)-coupled transporters that mediate pantothenate uptake into mammalian cells. The plasmodial H(+):pantothenate transporter has a low affinity for pantothenate (K(m) approximately 23 mm) and a stoichiometry of 1 H(+):1 pantothenate. It is inhibited by low concentrations of the bioflavonoid phloretin and the thiol-modifying agent p-chloromercuribenzene sulfonate. On entering the parasite, pantothenate is phosphorylated (and thereby trapped) by an unusually high affinity pantothenate kinase (K(m) approximately 300 nm). The combination of H(+)-coupled transporter and kinase provides the parasite with an efficient, high affinity pantothenate uptake system, which is distinct from that of the host and is therefore an attractive target for antimalarial chemotherapy.